Endothelial cell senescence and thrombosis: Ageing clots.
Age is an important cardiovascular risk factor. Among others, age is associated with an increased risk to develop thrombotic cardiovascular complications, both in the arterial (acute myocardial infarction, stroke) and the venous (deep vein thrombosis, pulmonary embolism) system, which cannot be explained by the age-associated increase in cardiovascular risk factors alone. A number of studies have demonstrated that the accumulation of senescent endothelial cells and specific phenotypic and functional alterations associated with endothelial cell senescence may play an important role during the development and progression of cardiovascular disease. Prevention of platelet aggregation and thrombosis as well as fibrinolysis are important functions of the endothelium lining the vasculature. Moreover, impaired proliferation and migration of local endothelial cells as well as exhaustion of endogenous endothelial repair mechanisms involving progenitor cells may also contribute to thrombosis and its complications with age by impairing re-endothelialisation. In this short review, we present and discuss important findings regarding the effects of the cardiovascular risk factor age on endothelial cell morphology and function including the senescence-associated secretory phenotype and altered expression of factors involved in thrombosis and fibrinolysis. We also summarize results from clinical and experimental studies in rodent and other models on the possible connection between endothelial senescence and thrombotic events. Furthermore, major mechanisms and pathways underlying endothelial cell senescence and models to study its pathomechanisms are presented. Finally, we briefly discuss potential targets and therapeutic options to prevent, postpone or treat endothelial senescence and thus the increased burden of thrombosis associated with age.